Injection molding antireflective black silicon nanostructures
In this study, a black silicon master was fabricated using mask less reactive ion etching. A Ni shim was fabricated from the master using electroplating. The shim was anti-stiction coated and used for injection molding polypropylene and polyamide parts, with 30 second cycle times. The Ni shim and the fabricated samples were characterized using scanning electron microscope and atomic force microscope, and the total reflectance of the injection molded parts was measured using an integrating sphere.
Scanning elelctron micrographs show that the nanostructures have been transfered to the injection molded parts (see Fig. 1 ). The height of the injection molded nanostructures was measured with AFM, and compared to the Ni shim. The results show that the filling of the injection molded structures is 70% and 60% for polyamide and polypropylene respectively, when comparing to the Ni shim (see Fig. 2 ). The total reflectance of the polypropylene is reduced from 4% for a planar sample, to 1% for the injection molded nanostructured sample (see Fig. 3 ). Figure 3. Total reflectance of injection molded parts, measured using an integrating sphere. For polypropylene, the reflectance is lowered from 4% to below 1% in the visible spectrum.
